Adipose tissue gene expression in patients with a loss of function mutation in the leptin receptor.
In order to maintain body weight regulation, leptin directly or indirectly signals nutritional changes to key organs, but little is known about its target genes in human adipose tissue. Leptin receptor loss of function is a unique way to explore the role of leptin in the regulation of adipose tissue. We studied the consequences of the absence of leptin signaling on adipocyte gene expression in two girls with a mutation in the leptin receptor. The expression levels of the ob gene and adipocyte transcription factors (SREBP1c, C/EPBalpha, beta, PPARgamma1, gamma2) were quantified by RT-PCR in subcutaneous adipose tissue of these patients and of 10 morbidly obese women. Ob mRNA levels in subjects lacking the leptin receptor were not overexpressed but were in the range that could be expected from their BMI (58 and 26 amol/ micro g total mRNA, range in obese women: 26-69). Expression of the five transcription factors was also in the same range in the affected patients and in morbidly obese women (7.7 and 6.8 amol/ micro g total mRNA, range: 2.2-9.4 for SREBP1c, 159 and 51 range: 51-406 for C/EPBalpha, 6.1 and 3.3 range: 2.4-24.8 for C/EPBbeta, 16.7 and 27.4 range: 9.4-29.7 for PPARgamma1 and 1.7 and 5.4 amol/ micro g total mRNA range: 1.7-8.8 for PPARgamma2). Significant correlation was found between the mRNA levels of leptin and PPARgamma2 and leptin and C/EBPalpha whereas no correlation was observed between leptin and SREBP1c, PPARgamma1, or C/EBPbeta mRNA levels. In patients lacking leptin signaling, the fact that ob gene expression is adequately adapted to their body fat mass argues against a direct negative feedback loop in the regulation of leptin expression in humans. The normal expression of several transcription factors, known to be dependent of the nutritional status, suggests that leptin is not a major contributor of their in vivo transcriptional regulation in human adipose tissue.